Characterization and properties of Pholas luciferase as a metalloglycoprotein.
The luciferase of the bioluminescent boring mollusc, Pholas dactylus, has been purified by a new method which includes centrifugation in cesium chloride gradients. Homogeneous preparations have been obtained and molecular weight determinations and subunit analysis support the idea that this preparation is an oxyluciferin-luciferase complex. The preparation catalyzes oxidation of ascorbic acid in presence of H2O2, and this peroxidase activitity has been used for characterization (thermal and pH stabilities, activity as a function of pH, isoelectric point, turnover number). The existence of two atoms of copper has been established and their involvement in the peroxidase activity indicated. Chemical analyses have shown that Pholad luciferase is a glycoprotein and the existence of glucosamine, fucose, mannose, and galactose residues has been demonstrated. The apparent buoyant dentisty (1.340), the sedimentation coefficient (10.7 S), the Stoke's radius (83 A), the partial specific volum (0.707), and the molecular weight (350,000) have been determined. The frictional ratio (flf0 = 1.8) derived from the Stoke's radius indicates that the molecule is asymmetric. The quaternary structure has been examined. Subunits of molecular weight 150,000 and 46,000 have been observed. The latter has electrophoretic properties identical with luciferin or oxyluciferin.